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ABSTRACT

Recently urbanization and industrialization around the Nak-dong river watershed have lead to the
regional environmental problems. In this viewpoint, we took up variables which were related to
watershed environment, and found out spatial and environmental properties of the Nak-dong river
using factor analysis, ANOVA test and geographic information system. The results may be
summarized as follows; three common factors which were named as urban, agricultural and industrial
pollutant factor extracted from statistical methods. Spatial distribution of watershed environment could
be found by connection attributes of factor scores derived from factor analysis to digital map using
GIS. According to the results, distribution of pollutant sources were concentrated in the main stream
of the Nak-dong river and its tributaries, Kum-ho river. So it is necessary to manage the watershed
environment in due consideration of environmental carrying capacity.
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TABLE 1. List of variables for explaining watershed environment

Variables

Equations

Residential area
Road area
Population density
Outbreak of BOD

Outbreak of livestock farming
wastewater
Paddy field area

Cattle household

Pig household

Ordinary field area

Outbreak of Industrial wastewater
Factorial site area

Number of water
pollution discharge facility

Residential area/total areax100(%)
Road area/total areax100(%)
Total population/total area(km’)

Outhreak of BOD/total area(km?)

Outbreak of livestock farming
wastewater/total area(km?)
Paddy field area/total areax100(%)

Cattle household/total area(km’)

Pig household/total area(km®)

Ordinary field area/total areax100(%)

Outbreak of Industrial wastewater/total area(km?)
Factorial site area/total areax100(%)

Number of water pollution discharge facility/total
area(km?)
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TABLE 2. Correlation matrix of variables for n = 214 sites

X1 X2 X3 X4 X5 X6 X7 X8 X9 X100 X111 X12
X1 1.000
X2 508 1.000
X3 =003 125 1.000
X4 -142 -.063 945 1.000
X5 -040 036 569 425 1.000
X6 388 616 .070 -.040 -.036 1.000
X7 303 334 046 -.016 063 219 1.000
X8 -087 -086 545 448 749 -.074 -.035 1.000
X9 -099 -067 724 633 869 -.069 .006 930 1.000
X110 -187 -145 912 937 597 -103 -.052 .687 .832 1.000
X1 436 582 077 -.032 027 731 800 -.066 -.033 -.094 1.000
X2 -073 019 918 81 704 040 015 .70 .80 94 .039 1.000

* Kaiser—-Meyer—-Olkin Measure of Sampling Adequacy = 0.698

* Bartlett’s Test of Sphericity = 4182.640

* Sig. = 0.000
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TABLE 3. Varimax-rotated factor analysis of watershed environmental variables

Communalities

Factor Il Factor llI

Factor loading

Factor |

Variables

970
959
973
975

864

178
317
A48

549

966
921
.868
820
.001
053
109
-.097
-.107

Residential area
Road area

097
-.137

Population density
Qutbreak of BOD

029
929
793
778

689

022
-.081

-.150

livestock farming wastewater

Paddy field area

639

640

Cattle household
Pig household

509

157
-.021

443

657
-.074

Ordinary field area

876

842

875
871
849

2933

324
.286
009
3.691

Industrial wastewater

Factorial site area

042
-.047
3.048

2540

982

water pollution discharge facility

Eigenvalues

24.44

30.76

Percent total variance
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TABLE 4. Classification of patterns in the Nak-dong watershed
Watershed Environment Pattern Anova Test
Variables Pattem  Pattem  Patten  Pattem  Pattern  Pattern b
X rob.
| [ 1] I\ Vv Vi
X1 -0.3439 -0.2282 -0.0546 11243 01067  3.0452 17706 0.000
Eactor | X2 -06174 -03056  0.0727 12333 03332 39168 34517  0.000
actor
X3 -0.2193 -0.1930 -0.1308 0.8315 -0.0402  4.4631 26.455  0.000
X4 -0.4603 -0.2865  0.0121 1.0841 02556  4.7346 41.227  0.000
X5 -0.8757 -04499 04918 088382 3.0734  1.3081 50.655  0.000
X6 -1.2360 -0.3713  0.6400  0.7725 1.7248  0.4037 29.132  0.000
Factor Il X7 -0.8491 -03825 04805 06793 34026 —0.2609 42541  0.000
X8 -0.5488 -0.3253 03043  0.7224 14518 21554 15371  0.000
X9 -0.8822 -0.2762 04704  0.5064 14840  0.3905 12.318  0.000
X10  -0.0981 -0.0924 -0.0831  0.0303 -0.0627 54998 31.829  0.000
Factor Il X11  -02569 -02219 -0.1024 07384 0.1448  6.0056 62.086  0.000
X12  -0.2031 -0.1862 -0.1031 05112  0.0242  6.2418 62.432  0.000
Total 14 117 53 22 5 3
X1: A HA S, X2 =2HAE, X3 A%, X4 BODEAH, X5 SAH 3%, X6: =W 8, XT0 2AMSTF
X8 ARG EE, X9 wHA g, X100 AGAEEAAE, X1 34 AEE, X122 FEAaEd AT
7 5
6 4]
0 5 5
g, 5 o
5 2 2 1]
o 1 o
§ o g
= 2 -1
2 -2
Xt X X3 X4 X5 X X7 X8 X9 X0 X1 Xi2 Factor | Factor |1 Factor 111
Vari abl es —e—Pattern 1 —m—Pattern 2 —a—Pattern 3
—e—Pattern 1 —@—Pattern 2 —a—Pattern 3 —X—Pattern 4 —¥—Pattern 5 —e—Pattern 6
—%—Pattern 4 —%—Pattern 5 —e—Pattern 6
FIGURE 7. Relation between variables and FIGURE 8. Relation between factors and

patterns

patterns
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